Paracrine effects of CD34 progenitor cells on angiogenic endothelial sprouting.
Progenitor cells contribute to repair of ischemia-associated disturbances of microcirculations, but detailed mechanisms of paracrine angiogenic activation of endothelium by progenitor cells are unclear. The present study was designed to test whether progenitor cells maintain their activation pattern of cytokine secretion and capillary-like endothelial sprout attraction under conditions of hypoxia induced angiogenic activation. CD34 progenitor cells were kept separated together with spheroids of human umbilical vein endothelial cells (HUVEC) sharing a common medium supernatant to generate a paracrine diffusion gradient from CD34 cells to the endothelial cell spheroids. The expression of 27 cytokines was analyzed in the supernatant. The length and the direction of the capillary like sprouts were analyzed under 20% and 1% oxygen concentration. Co-culture with CD34 cells increased sprout length of HUVEC spheroids by 18%, while reduction of oxygen concentration from 20% to 1% increased sprout length by 52%. Analysis of the direction of the sprout growth revealed a directed growth toward CD34 cells under normoxic as well as under hypoxic conditions. Paracrine induction of cytokine secretion by co-culture was similar in normoxia and in hypoxia with IL-8 (60-80-fold induction) >IL-6 and MIP-1beta (10-20-fold) >MIP-1alpha and MCP-1 (3-10-fold). These data indicate that CD34 cell induced paracrine activation of cytokine secretion pattern and attraction of endothelial sprouting are well maintained under conditions of hypoxia induced endothelial cell sprout growth. This is a prerequisite for paracrine effectiveness of trapped progenitor cells in hypoperfused and hypooxygenated tissue areas.